Selection for spontaneous metastasis after calcium phosphate-mediated transfer of DNA.
The ras oncogene has been shown to induce metastatic potential in a wide variety of cells. However, one cell line, C127, when transformed by ras (HC127), proved to be an exception in that the transformed cells gained the ability to form tumors in nude mice, but these tumors did not form spontaneous metastases. Because C127 cells do not metastasize after ras transfection, these cells can be used to identify other factors which contribute to the development of metastatic potential. Specifically, these cells can be used as recipients in DNA transfer experiments utilizing DNA from other cells in which H-ras has been used to induce the metastatic phenotype, thus allowing the search for genes in addition to ras itself which may be necessary for metastasis. A system utilizing genomic DNA transfer into C127 cells transformed by ras has been developed. These cells were used as the recipient for genomic DNA in cotransfection with pSV2neo followed by selection both in the experimental i.v. assay and in the spontaneous metastasis assay in nude mice. DNA from two lines with metastatic potential (both transformed by ras genes) gave rise to metastatic clones, whereas DNA from the recipient cells, HC127, NIH 3T3 cells, and two human tumor cell lines, CHP126 and A2058, failed to give rise to transfectants which could metastasize. The metastases after the first cycle were put into culture, and DNA was extracted from these cells and used in a second cycle of transfection. The capacity to metastasize was also transferred in the second cycle. Of seven metastatic clones examined, four showed no detectable rearrangements of the transfected v-H-ras gene, but in three of these clones, there were rearrangements of this gene, which was originally present in the recipient cell, HC127. This indicates that in a subset of the selected clones there may have been selection for rearrangements of the host genome rather than introduction of foreign DNA sequences, and that such effects must be considered in gene transfer experiments. It is also possible that the transfer of particular genomic DNAs are leading to genetic instability in these experiments. mRNA levels were compared in the metastatic variants and the parental cells; H-ras-specific RNA was raised from 4- to 22-fold in the metastatic cell lines, regardless of rearrangement of the v-H-ras gene.